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Thermal Increment of Hypersonic Flight Vehicles with Non-jet
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ABSTRACT: Objective To obtain the thermal increment of hypersonic flight vehicles with non-jet heterotypic film cooling
hole. M ethods The wall heat flux distribution was researched in three operating conditions (non-hole case (Case 1), heterotypic
film cooling hole with jet case (Case 2) and heterotypic film cooling hole without jet case (Case 3)) at 50 km and 15 Ma with
computational fluid mechanics (CFD). Results The maximum heat flux of non-hole case was 2.2 MW/m?, and distributed in the
stagnation point of the head. For the Case 2, the maximum heat flux was 1.4 MW/m? did not cover the lateral hole. The maxi-
mum heat flux of Case 3 was more than 3.3 MW/m?, and distributed near the holes. Conclusion When film cooling is used for
surface hole of hypersonic flight vehicles, if the film hole does not inject air flow for some reasons, the heat current flow near
the hole or even the hole stagnation area might increase significantly.
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Validation of CFD code-Casel
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